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DETAILED ACTION 

1. Currently, claims 1, 3, 6, 8, 1 1-17 and 19 are pending and under examination in the 
instant application. All the amendments and arguments have been thoroughly reviewed but are 
deemed insufficient to place this application in condition for allowance. The following 
rejections are newly applied, as necessitated by amendment. They constitute the complete set 
being presently applied to the instant Application. Response to Applicant's arguments follow. 
This action is FINAL. 

Withdrawn Rejections 

2. The rejections maintained under 35 USC 102 and 103, in the previous office action, are 
withdrawn in view of the amendments to the claims. 

3. The double patenting rejection is withdrawn in view of the amendments to the claims of 
the copending application. 

New Grounds of Rejection 
Claim Rejections - 35 USC § 112 

4. Claims 1,3, 6, 8, 1 1-17 and 19 are rejected under 35 U.S.C. 1 12, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 
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The claims have been amended to recite "that extends from nucleotide 9843 to 10,043 of 
SEQ ID NO: 66, in step b of claim 1. The response cites the specification at page 7 line 35 to 
page 8 line 6, page 28, line 32, 33, and page 30 table II. The specification has been thoroughly 
reviewed but was not found to provide support for the claim amendment. Specifically, at page 8, 
line 1-2, the specification teaches that "CpG islands are typically, but not always, between about 
0.2 to about lkb". This does not provide specific support for the "length >200" found in 
appendix A. Notably, the specification acknowledges that CpG islands are not always this 
length, and also provides a minimum of "about .2", which does not provide specific support for a 
length of greater than 200, as the term "about" encompass a large genus of possible lower length 
limitations, and there is no specific teachings in the specification that provides for specifically, 
"length >200". Further, at page 28, the disclosure of "CpG:GpC ratio of 200 base pairs" does 
not provide support for greater than 200 as noted in Appendix A, nor do the primers of SEQ ID 
NOS 7 and 8 provide for the specific length of 201 bases highlighted in the appendix. Further, 
the specification provides no algorithm or equation which would allow the skilled artisan to only 
arrive at the specific fragments set forth in the appendix, nor does the appendix provide for any 
equation or algorithm which shows how the specific fragments listed were obtained, or where 
this equation or algorithm is supported in the specification. Accordingly, the amendment 
appears to have introduced new matter into the claimed invention. 

5. Amended claims 1, 3, 6, 8, 11-17 and 19 are rejected under 35 U.S.C. 1 12, first 
paragraph, because the specification, while being enabling for a method of diagnosing or 
prognosing esophageal cancer, esophageal dysplasia, esophageal metaplasia, Barrett's intestinal 
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tissue, Barrett's esophagous, or combinations thereof comprising obtaining a sample of 

esophageal tissue comprising genomic DNA, performing a methylation assay of the tissue 

sample wherein the methylation assay determines the methylation state of the sequence of the 

MYOD1 gene delimited by the primer pair of SEQ ID NO: 7 and 8 as compared to a normal 

control DNA sample, and diagnosing or prognosing esophageal cancer, esophageal dysplasia, 

esophageal metaplasia, Barrett's intestinal tissue, Barrett's esophagous, or combinations thereof, 

based, at least in part, on the detection of hypermethylation of the sequence of the MYOD1 gene 

delimited by the primer pair of SEQ ID NO: 7 and 8 as compared to a normal control DNA 

sample, does not reasonably provide enablement for diagnosis or prognosis of esophageal cancer, 

esophageal dysplasia, esophageal metaplasia, Barrett's intestinal tissue, Barrett's esophagous, or 

combinations thereof, by detecting hypermethylation, or determining the hypermethylation state 

of, in 'at least one" CpG sequence in a CpG island or the island set forth in the claims. The 

specification does not enable any person skilled in the art to which it pertains, or with which it is 

most nearly connected, to make or use the invention commensurate in scope with these claims. 

There are many factors to be considered when determining whether there is sufficient evidence 

to support determination that a disclosure does not satisfy the enablement requirements and 

whether any necessary experimentation is undue. These factors have been described by the 

court in In re Wands, 8 USPQ2d 1400 (CA FC 1988). Wands states at page 1404, 

"Factors to be considered in determining whether a disclosure would require 
undue experimentation have been summarized by the board in Ex parte Forman. 
They include (1) the quantity of experimentation necessary, (2) the amount of 
direction or guidance presented, (3) the presence or absence of working examples, 
(4) the nature of the invention, (5) the state of the prior art, (6) the relative skill of 
those in the art, (7) the predictability or unpredictability of the art, and (8) the 
breadth of the claims." 
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The nature of the invention and the breadth of the claims: 

The claims are now broadly drawn to diagnosis or prognosis of esophageal cancer, 
esophageal dysplasia, esophageal metaplasia, Barrett's intestinal tissue, Barrett's esophagous, or 
combinations thereof by determining the hypermethylation state of "at least one" genomic CpG 
sequence in the MYOD1 gene CpG island sequence as set forth in claim 1. The claims 
encompass a method of making any diagnostic or prognostic prediction or determination of any 
esophageal cancer related condition by determining the hypermethylation state of a single 
genomic CpG sequence in a single CpG island. 

The amount of direction or guidance and Presence and absence of working examples: 

The specification teaches that CpG islands in the promoter region of the MYOD1 gene 
delimited by the primer pair of SEQ ID NO: 7 and 8 were hypermethylated in intestinal 
metaplasia tissue as compared to normal esophageal tissue (see page 36, lines 4-6). The 
specification teaches that increases in MYOD1 methylation were found in esophageal 
adenocarcinoma, Barrett's esophagus, and dysplasia (see Fig. 1). The specification further 
teaches that MYOD1 hypermethylation was correlated with increases in tumor stage (see Fig. 4, 
page 38). The specification is silent, however, with regard to any association between 
methylation of even a single CpG dinucleotide in a MYOD1 CpG island, and the diseases set 
forth in the claims. Such recitation, however, encompasses an association between the 
methylation status of a single CpG dinucleotide and diagnostic or prognostic significance. The 
specification teaches that aberrant hypermethylation in cancer cells often occurs at CpG islands 
(page 1). This finding, strongly corroborated by the teachings in the art, suggest that the 
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methylation of a single CpG island would not be predictably diagnostic or prognostic of any 
disease or disorder, let alone esophageal cancer, Barrett's intestinal tissue, Barrett's esophagous, 
esophageal metaplasia or dysplasia. CpG islands represent stretches of genomic DNA with a 
certain GC content, as defined by the specification. The specification provides an association 
between /r^ermethylation of CpG islands in the sequence of the MYOD1 gene delimited by the 
primer pair of SEQ ID NOS 7 and 8, however, the specification provides no predictable 
correlation that the methylation status of any single CpG dinucleotide in a single island in 
MYOD1, would be diagnostic or prognostic of any disease, let alone esophageal cancer or the 
other conditions encompassed by the claimed invention. 

The state of the prior art and the predictability or unpredictability of the art: 

In CACNAIG (see Toyota et al. Cancer Research, Vol. 59, pages 4535-4541, September 
1999), a detailed analysis was provided for CpG islands within the gene. The eight regions were 
found to behave differently. For example Regions 1 and 2 behaved in a concordant manner. 
Region 3 had either no methylation or very low levels of methylation. Regions 4, 8 behaved 
differently and regions 5, 6, 7 behaved differently than regions 1-3. Thus, with regards to 
hypermethylation in cancer, the CpG region upstream of CACNAIG appears to behave 
independently (page 4538, col. 1). 

The claims have been amended to encompass hypermethylation to any region within a 
CpG island ("a region flanked by SEQ ID NOS 4 and 5"), which broadly encompasses analysis 
of a single CpG within an island. However, the art does not appear to provide support that the 
methylation state of a single CpG sequence would be predictably diagnostic or prognostic of 
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cancer. For example, Pao (Pao et al; Human Molecular Genetics, Vol. 10, No. 9, pages 903-910) 
analyzed methylation of the CpG island in the promoter of EDNRB in normal and tumor cells. 
Pao teaches that 1 1 individual CpG sites located throughout the CpG island were analyzed and 
that specific sites with high methylation levels in several tumors were also methylated in normal 
tissues (abstract). Figure 2 illustrates the methylation profile in the promoter in primary tissue 
samples. Pao teaches that analysis of the 1 1 individual CpG sites spanning the whole island 
demonstrated that "several non-adjacent CpG sites showed high methylation in tumor tissues and 
some of the normal samples" (page 904, col. 1; first full para). Pao teaches that in normal 
tissues, increased methylation is found at CpG-130, the 5' most CpG dinucleotide, (page 905, 
col. 1). Pao further teaches that CpG 336 remained resistant to hypermethylation even when 
adjacent CpGs were highly methylated (page 906, col. 1, first para). Moreover Pao teaches that 
the findings showed that in the EDNRB 5 1 regulatory region, prostate, bladder and colon normal 
tissues have methylation patterns that are particular to each type of tissue (page 906, col. 1, first 
full par) and that some sites within the CpG island appeared to be preferential targets for de novo 
methylation whereas others seemed to be protected from hypermethylation changes. 
Additionally, Cameron (Cameron et al; Blood, vol. 94, No. 7, pages 2445-2451, October 1999) 
teaches that methylation of the pi 5 CpG island is heterogeneous. Cameron teaches that there 
was marked heterogeneity for the specific CpG sites methylated (abstract). Cameron also 
teaches that the density of methylation within the CpG island and not any specific location 
correlated best with transcriptional loss (abstract). Cameron specifically teaches that some 
methylation assays are only capable of studying 2 to 4 CpG sites within an island and that it is 
therefore importance of hypermethylation at 1 or 2 CpG sites and their location relative to 
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transcription start sites remain to be determined (page 2445, col. 1, 2 nd full para). Accordingly, 
the art at the time the invention was filed does not provide for a predictable correlation between 
the status of methylation of a single CpG as diagnostic or prognostic of tumor vs normal tissue. 
Additionally, the art does not appear to support that the individual sites in a particular island are 
predictably associated with each other dinucleotide in the island. 



The level of skill in the art: 

The level of skill in the art is deemed to be high. 

The quantity of experimentation necessary: 

Therefore, based on the limited guidance in the specification, and the unpredictability 
taught in the art, it would require undue experimentation for one of skill in the art to practice the 
invention as broadly as it is claimed. The specification does not appear to provide sufficient 
guidance to arrive at the CpG island set forth in the claim. The skilled artisan would have to 
screen a large number of patients to determine a predictable correlation between the "state of 
hypermethylation" of at least one genomic CpG sequence in a single CpG island of the MYOD1 
gene was diagnostic or prognostic as broadly claimed. Based on the teachings of the art, this 
experimentation would require a large amount of unpredictable trial and error, which is 
considered undue. Based on the lack of guidance in the specification and the unpredictability 
taught in the art, undue experimentation would be required of the skilled artisan to practice the 
invention as broadly as it is claimed. Thus given the broad claims in an art whose nature is 
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identified as unpredictable, the unpredictability of that art, the large quantity of research required 
to define these unpredictable variables, balanced only against the high skill level in the art, it is 
the position of the examiner that it would require undue experimentation for one of skill in the 
art to perform the method of the claim as broadly written. 

Response to Arguments 

6. The response traverses the rejection. The response asserts at page 9, 2 nd full para, that 
Toyota teaches that while different CpG islands within a gene area can behave differently or 
independently, the subregions within a larger CpG rich region "behave coordinately and define 
the behavior of the CpG island which comprises the subregions". This argument has been 
thoroughly reviewed but was found unpersuasive. Although Toyota teaches that the CpG rich 
region appears to be composed of two different islands, at page 4538 (col. 1, first full para), 
Toyota outlines the differences in methylation patterns between regions which appear to be 
within the same island. Additionally, the art of Pao and Cameron does not provide for a 
predictable correlation between the status of methylation of a single CpG as diagnostic or 
prognostic of tumor vs normal tissue and does not appear to support that the individual sites in a 
particular island are predictably associated with each other dinucleotide in the island. 

The response's assertions with regard to the amendment to claim 1 to recite a particular 
island are not found persuasive for the reasons made of record in section 4 above. The 
specification does not appear to provide support for this amendment. Additionally, claims 3 and 
8 continue to recite "corresponding" which does not appear to limit the primers to SEQ ID NOS 
7 and 8 but appear to encompass other primers in the region. Additionally, it is not clear how a 
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single probe can delimit a region. The suggestion by the examiner of the term "delimited" was 
used to denote the area bounded by two sequences, that is SEQ 7 and 8, however the use of the 
term with a single probe appears to encompass any area that contains that probe. The rejection 
is therefor maintained. 

Conclusion 

7. Applicants amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

8. No claims are allowed. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Jehanne Sitton whose telephone number is (571) 272- 
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0752. The examiner can normally be reached Monday-Thursday from 8:00 AM to 5:00 PM and 
on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla, can be reached on (571) 272-0735. The fax phone number for this 
Group is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to (571) 272-0547. 
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